Involvement of adenosine 5'-triphosphate in ultrasound-induced fracture repair.
Ultrasound (US) accelerates fracture healing; however, the mechanism of this effect remains unclear. Adenosine 5'-triphosphate (ATP) stimulates bone remodeling and is released constitutively from intact osteoblasts; this is a process that is enhanced after mechanical stimulation. We hypothesized that ATP release from osteoblasts is increased after US stimulation and that this leads to accelerated fracture healing. US was applied to SaOS-2 human osteoblasts and the concentration of ATP in the cell culture medium was determined. Cell proliferation and gene expression were subsequently investigated. Increased concentrations of ATP were detected in the culture medium of US-treated cells and both ATP and US stimulation caused increased receptor activator of nuclear factor-kappa B ligand (RANKL), decreased osteoprotegerin expression and increased cell proliferation by SaOS-2 cells. These findings indicate that US causes ATP release by osteoblasts in vitro and that this may contribute to accelerated fracture healing by enhancing osteoblast proliferation and increasing RANKL expression and decreasing osteoprotegerin expression by osteoblasts to promote osteoclastogenesis.